I. Introduction
Yeast Saccharomyces cerevisiae has been known to take up thiamin from the extracellular environment, although this organism can synthesize the vitamin de novo. Since Suzuoki [1] demonstrated for the first time that thiamin enters yeast cells by an active transport system in cell suspensions, several studies have been made on thiamin transport in various types of living cells [2] . Among eukaryotic cells, yeast has the most efficient transport system for thiamin, and moreover, it is available for genetic analysis.
For these reasons we have been studying the thiamin transport system of S. cerevisiae from biochemical and genetic aspects. This communication describes the transport system for thiamin and its phosphate esters, and the regulation of the transport studied using mutant yeast cells. II III. Photoaffinity labeling of yeast thiamin transport system with [3H] 4-azido-2-nitrobenzoylthiamin Our previous studies demonstrated the occurrence of two thiamin-binding proteins in S. cerevisiae [5] : one is bound to plasma membrane (mTBP) which may be directly involved in the thiamine uptake, and the other is a soluble thiamin-binding protein (sTBP), a glycoprotein with a molecular weight of 140kDa in the periplasmic space. 4-Azido-2-nitrobenzoylthiamin (ANBT), a newly synthesized photoreactive thiamin derivative irreversibly inactivated both thiamin-binding activity of the plasma membranes and thiamin transport activity in yeast cells [6] . Furthermore, photoaffinity labeling of yeast plasma membranes with [3H]ANBT resulted in the specific covalent modification of a membrane component with an apparent molecular mass of 6-8 kDa [7] . On the other hand, no specific incorporation of the radioactivity was found in the plasma membranes in the cells of a thiamin transport mutant (PT-R2) isolated as a strain resistant to pyrithiamin, a strong thiamin antagonist [8] . This suggests that the small membrane component (6-8 kDa) takes part in the thiamin-binding of thiamin transport protein(s) in yeast plasma membranes, although the exact relationship of this component to the thiamin transport system will be needed to elucidate the precise mechanism of the transport process. Each value is the mean for two experiments.
protein encoded by THI3 is required for the synthesis of thiamin transport system, T-rAPase and of the four enzymes involved in thiamin biosynthesis as a positive regulatory factor.
VI. Conclusions
We conclude that the coordinated expression of structural genes for the thiamin transport system (probably containing mTBP), T-rAPase and enzymes involved in thiamin synthesis from hydroxymethylpyrimidine and hydroxyethylthiazole in S. cerevisiae is regulated positively by THI3, whereas the expression of these genes is controlled negatively by the intracellular TPP. On the other hand, T-rAPase(sTBP)
is thought to play a role in the hydrolysis of thiamin phosphates in the periplasmic space prior to the uptake of their thiamin moieties by yeast cells. Since both thiamin transport system and T-rAPase activities are repressed by exogenous thiamin, the utilization of the thiamin moiety of these phosphates by yeast may be regulated by the intracellular TPP level both at the plasma membrane and the periplasmic space of S. cerevisiae.
